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(57) ABSTRACT 

A Vibration motor comprised of a motor body, a motor shaft 
projecting from the motor body, an eccentric Weight attached 
to the motor shaft, and a mounting frame for setting the 
motor body on one surface of a board, Wherein the mounting 
frame has a pair of feet straddling a motor case in its 
thickness direction and extending in parallel With the motor 
shaft and Wherein a plane including the back surfaces of the 
pair of feet intersects With a circular orbit of the outermost 
point of the eccentric Weight at tWo points, thereby enabling 
the Vibration motor to be mounted on a thinner board, and 
a board mounting structure of the same. 

18 Claims, 15 Drawing Sheets 
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VIBRATION MOTOR AND ITS BOARD 
MOUNTING STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a vibration motor, more 

particularly relates to a vibration motor of a structure 
suitable for mounting on a printed circuit board etc. 

2. Description of the Related Art 
In the past, as a vibration motor of a structure suitable for 

surface mounting on a printed circuit board, as disclosed in 
Japanese Patent Publication (A) No. 11-234943, there has 
been knoWn one having a motor body With an eccentric 
Weight attached to a motor shaft, a metal holder frame 
provided With a motor holding part for ?tting inside it and 
holding that motor case, and a pair of external connection 
terminal pieces (motor terminals) attached to a plastic end 
cap for closing an opening of the motor case at the side 
opposite to the eccentric Weight, Wherein the ?at back 
surfaces of the metal holder frame and a pair of external 
connection terminal pieces are surface mounted by bringing 
them into contact, through coating cream solder, With bond 
ing patterns and poWer feed patterns formed on the printed 
circuit board and by re?oW soldering. 

The many electrical components mounted on printed 
circuit boards in mobile phones and other thin devices are 
being made increasing thinner and smaller. Vibration 
motors, hoWever, have rotating eccentric Weights. In order to 
secure a predetermined vibration force, it is physically 
impossible to shorten the distance from the center of rotation 
to the outermost point of the eccentric Weight. The speci?c 
gravity of the tungsten or other heavy metal forming the 
eccentric Weight is also limited. Rather, to obtain a stronger 
vibration force than the present, the eccentric Weights are 
expected to become larger. As opposed to this, if trying to 
reduce the area occupied on the board, since the motor body 
is set on the board surface in a horiZontal prone posture, even 
if increasing the axial length or increasing the girth, assum 
ing the same motor performance, the effect of reduction of 
the occupied area is not improved that much. There is an 
increasingly stronger trend toWard a tradeolf betWeen the 
increased siZe of the eccentric Weight and the smaller siZe of 
the motor body. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a vibration 
motor enabling the mounting board to be made thinner and 
a board mounting structure of the same. 

Another object of the present invention is to provide a 
vibration motor enabling the area occupied on the board to 
be reduced and a board mounting structure of the same. 

According to a ?rst aspect of the present invention, there 
is provided a vibration motor comprised of a motor body, a 
motor shaft projecting from the motor body, an eccentric 
Weight attached to the motor shaft, and an attaching means 
for supporting the motor body in a horiZontal prone posture 
at one surface of a board, Wherein the attaching means has 
a pair of attachment faces straddling the motor shaft and 
extending in parallel With the same at the tWo sides of a 
motor case and a plane including the pair of attachment faces 
intersects With a circular orbit of the outermost point of the 
eccentric Weight at tWo points. 

Preferably, parts of the pair of attachment faces are 
positioned closer to the eccentric Weight side than a center 
of gravity of the vibration motor itself. 
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2 
More preferably, the motor body has an engaging means 

elastically ?tting into a cutaWay space or open space of the 
board. 

Preferably, a distance betWeen a center point of a line 
connecting the tWo points and a point Where a diametrical 
line of the circular orbit passing through that center point 
intersects the circular orbit in a normal direction at a plane 
including the pair of attachment faces is at least the radius 
of the circular orbit and not more than the sum of the radius 
and the thickness of the board. 

Preferably, a pair of external connection terminals 
attached to the side of the motor body opposite to the 
eccentric Weight side have supplementary attachment faces 
substantially in the same plane as the plane including the 
pair of attachment faces and in contact With one surface of 
the board. 

Preferably, the motor body has an end cap for closing an 
opening of the motor case at the side opposite to the 
eccentric Weight and a pair of external connection terminal 
pieces attached to the end cap, the attaching means has a pair 
of legs straddling the motor case in its thickness direction, 
a leg connecting part connecting the pair of legs on the 
motor case, and feet formed at the bottom of the legs, and the 
attachment faces are the back surfaces of the feet. 
More preferably, the feet are formed by bending the 

bottom ends of the legs outWard. 
More preferably, the leg connecting part has a recess With 

Which a male part formed at the end cap ?ts in a sliding 
direction, and the end cap is formed With a positioning 
spacer to be inserted ?lling the space from the back surface 
of the leg connecting part to the circumferential surface of 
the motor case. 

Still more preferably, said leg connecting part and the 
circumference of said motor case are Welded together at 
least in part. 

Still more preferably, said attaching means is bent from 
the eccentric Weight side of said leg connecting part and 
formed integrally With a collar part to be ?t around a neck 
part of said motor case. 

Still more preferably, a recess of said motor case and an 
engagement part of said end cap are ?t together in the state 
With said end cap press-?t into an opening side of said motor 
case. 

Still more preferably, said engagement part is formed 
interposed betWeen the outer circumference of said motor 
case and one of external connection terminals. 

Still more preferably, said end cap has an insulating part 
interposed betWeen the outer circumference of said motor 
case and the other external connection terminal in the state 
With said end cap press-?t into the opening side of said 
motor case. 

Still more preferably, positioning spacers of said end cap 
is inserted to the space betWeen the outer circumference of 
said motor case and inner corner parts of said attaching 
means in the state With said end cap press-?t into the 
opening side of said motor case. 

Still more preferably, pressing parts of said end cap are 
inserted along outside bending lines betWeen said legs and 
said feet of said attaching means in the state With said end 
cap press-?t into the opening side of said motor case. 
More preferably, the feet are formed With projections 

projecting further to the eccentric Weight side than the 
position of the center of gravity of the vibration motor itself. 
More preferably, the legs are formed With engaging 

projections elastically pressing against the side surfaces of 
the cutaWay space or open space of the board. 
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According to a second aspect of the invention, there is 
provided a board mounting structure of a vibration motor 
comprised of any of the above vibration motors and a board 
provided With a cutaWay space or an open space, Wherein a 
pair of attachment faces of the vibration motor is affixed to 
one surface of the board at the sides of the cutaWay space or 
the open space, and the vibration motor is mounted With at 
least the motor body in a state sunken in the cutaWay space 
or the open space. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present 
invention Will become clearer from the following descrip 
tion of the preferred embodiments given With reference to 
the attached draWings, Wherein: 

FIG. 1 is a perspective vieW of a vibration motor accord 
ing to a ?rst embodiment of the present invention and a 
board for mounting the same; 

FIG. 2 is an exploded perspective vieW of the vibration 
motor; 

FIG. 3A is a perspective vieW of the state of the vibration 
motor mounted on a board as seen from the eccentric Weight 
side, While FIG. 3B is a perspective vieW of the state of the 
vibration motor mounted on a board as seen from the side 

opposite to the eccentric Weight; 
FIG. 4A is a front vieW of the vibration motor, While FIG. 

4B is a back vieW of the vibration motor; 
FIG. 5A is a right side vieW of the vibration motor, While 

FIG. 5B is a left side vieW of the vibration motor; 
FIG. 6A is a plane vieW of the vibration motor, While FIG. 

6B is a bottom vieW of the vibration motor; 
FIG. 7 is an explanatory vieW of the positional relation 

ship betWeen the installation surface and the eccentric 
Weight in the vibration motor; 

FIG. 8 is an exploded perspective vieW of a vibration 
motor according to a second embodiment of the present 
invention; 

FIG. 9 is a perspective vieW of a vibration motor and a 
board for mounting the same; 

FIG. 10 is a partial cross-sectional vieW of the state of 
engagement of an engagement piece of the vibration motor 
and the surface of the board; 

FIG. 11 is a perspective vieW of a vibration motor 
according to a third embodiment of the present invention 
and a board for mounting the same; 

FIG. 12 is an assembled perspective vieW of the vibration 
motor; 

FIG. 13A is a perspective vieW of the state of mounting 
of the vibration motor on a board as seen from the eccentric 
Weight side, While FIG. 13B is a perspective vieW of the 
state of mounting of the vibration motor on a board as seen 
from the side opposite to the eccentric Weight; 

FIG. 14 is a perspective vieW of an end cap in the 
vibration motor; and 

FIG. 15A is a front vieW of the vibration motor, FIG. 15B 
is a back vieW of the vibration motor, and FIG. 15C is a 
bottom vieW of the vibration motor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will be 
described in detail beloW While referring to the attached 
?gures. 

The vibration motor 1 of the present invention has a motor 
body 2, a motor shaft 12 projecting from the motor body 1, 
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4 
an eccentric Weight 3 attached to the motor shaft 12, and an 
attaching frame 50 for supporting the motor body in a 
horiZontal prone posture at one surface of a board 5. The 
attaching frame 50 has a pair of attachment faces straddling 
the motor shaft 12 and extending in parallel With the same 
at the tWo sides of a motor case 20. As shoWn in FIG. 7, a 
plane S including the pair of attachment faces S1 and S2 
intersects With a circular orbit C of the outermost point of the 
eccentric Weight 3 at tWo points P1 and P2. 
When mounting such a vibration motor 1 on a board, a 

board 5 provided With a cutaWay space 511 or an open space 
is used. That is, the vibration motor 1 is mounted so that a 
pair of attachment faces S1 and S2 are ?xed to one surface of 
the board 5 at the tWo sides of the cutaWay space 511 or open 
space and at least the motor body 2 is in a state sunken in the 
cutaWay space 511 or open space. The eccentric Weight 3 is 
positioned at the outside from one edge of the board 5 or in 
the open space 5a. In the past, to prevent the circular orbit 
of the eccentric Weight from intersecting With the board 
surface, it Was necessary to arrange the ?at back surface of 
the metal holder and other attachment faces outside of the 
circular orbit, but as shoWn in FIG. 7, in the present 
invention, since the plane S including the pair of attachment 
faces S 1 and S2 intersects the circular orbit C of the outer 
most point of the eccentric Weight 3 at tWo points P 1 and P2, 
it is possible to mount the vibration motor on the board 5 
With at least the motor body sunken into the cutaWay space 
511 or open space. Therefore, the vibration motor 1 is 
mounted not on one surface of the board 5, but using the 
thickness parts of the board 5. Accordingly, it is possible to 
reduce the height of the vibration motor 1 sticking out from 
one surface of the board 5 and obtain a thinner mounting 
board 5. In the case of tWo surface mounting, the effect of 
reduction of the thickness is further enhanced. 

Further, When using the open space, it is necessary to 
make the eccentric Weight 3 sink into the open space, so the 
mounting board 5 can be made thinner, but the area occupied 
on the board 5 is not reduced. When utiliZing the cutaWay 
space 5a, the eccentric Weight 3 can be arranged utiliZing the 
space outside one side edge of the board 5 (clearance 
betWeen board side edge and board case etc.), so the actual 
area occupied on the board 5 can be reduced. Further, the 
eccentric Weight 3 can be made larger. 

Here, preferably, parts of the pair of attachment faces S 1 
and S2 are positioned closer to the side of the eccentric 
Weight 3 than a center of gravity of the vibration motor 1 
itself. Even if the eccentric Weight 3 is heavy, the problem 
of the vibration motor 1 falling over to its eccentric Weight 
3 side at the time of placing the vibration motor 1 on the 
board 5 can be prevented. 

HoWever, no parts of the attachment faces S 1 and S2 can 
be positioned at the circular orbit C of the eccentric Weight 
3, so as a means for preventing falling over, more preferably, 
the motor body 2 has engaging means elastically ?tting into 
the cutaWay space 511 or open space of the board 5. Due to 
the engaging means, a gripping action operates inside the 
cutaWay space 511 or open space and the problem of the 
vibration motor 1 falling over can be reliably prevented. 

Further, as shoWn in FIG. 7 for example When making the 
distance h betWeen a center point Q of a line L connecting 
the tWo points P1 and P2 and a point R Where a diametrical 
line d of the circular orbit C passing through that center point 
Q intersects the circular orbit C in a normal direction N at 
a plane S including the pair of attachment faces S1 and S2 is 
at least the radius r of the circular orbit C and not more than 
the sum of the radius r and the thickness of the board 5, the 
center O of rotation is substantially in the thickness of the 
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board 5, so the amount of the motor sticking out to the tWo 
sides can be made equal and the thickness can be reduced to 
the minimum. 

For example, When surface mounting by re?oW soldering, 
if the bonding force of the attachment faces and the bonding 
patterns on the board is Weak, positional deviation is liable 
to occur in the middle of transport of the board to the furnace 
etc. To prevent this, When the pair of external connection 
terminals attached to the side of the motor body opposite to 
the eccentric Weight side have supplementary attachment 
faces V1 and V2 substantially in the same plane as the plane 
S including the pair of attachment faces and in contact With 
one surface of the board, positional deviation can be pre 
vented even When bonding force is applied to the poWer feed 
patterns at the side of the motor body opposite to the 
eccentric Weight 3. 
As the attaching means, it is also possible to use projec 

tions formed by cutting into and bending outWard parts of 
the circumferential surface of the motor case 20 or plug-in 
members plugged into holes formed in the circumferential 
surface of the motor case 20. In the former case, no increase 
in the number of parts is caused, but the holes caused have 
to be plugged up. In the latter case, the number of parts 
increases by tWo or more and the plug-in members have to 
be ?xed at the thickness parts of the motor case 20. 

Therefore, preferably the motor body 2 has an end cap for 
closing an opening of the motor case 20 at the side opposite 
to the eccentric Weight 3 and a pair of external connection 
terminal pieces attached to the end cap. The attaching means 
has a pair of legs straddling the motor case in its thickness 
direction, a leg connecting part connecting the pair of legs 
on the motor case, and feet formed at the bottom of the legs. 
The attachment faces S l and S2 are the back surfaces of the 
feet. The attaching means is a single part attached utiliZing 
the end cap, so does not require any special fastener etc. 
When the feet are formed by bending the bottom ends of the 
legs inWard, the distance h can only be set from 0 to the 
value of the radius r, but the feet ?t in the area occupied by 
the motor case 20, so the area occupied on the board 5 is not 
increased. When the feet are formed by bending the bottom 
ends of the legs outWard, the area occupied on the board 
increases by exactly the amount of the feet, but the distance 
h can be set freely from the value of the radius r to the 
diameter d. 
As the structure for af?xing the attaching means to the end 

cap, more preferably, the leg connecting part 56 has a recess 
With Which a male part formed at the end cap ?ts in a sliding 
direction, and the end cap is formed With a positioning 
spacer for insertion in the space from the back surface of the 
leg connecting part 56 to the circumferential surface of the 
motor case 20. Due to this positioning spacer, the motor 
shaft 12 and legs 54 can be set at a high degree ofparallelism 
and interference betWeen the eccentric Weight 3 and board 5 
can be prevented. When the top surface of the leg connecting 
part 56 is a ?at surface, it is possible to pick up the leg 
connecting part 56 by a suction pad, so a mechanical 
mounting operation becomes possible. 
When positioning spacers of the end cap 30 are inserted 

to the space betWeen the outer circumference of the motor 
case 20 and inner corner parts of the attaching means in the 
state With the end cap press-?t into the opening side of the 
motor case 20, since the positioning spacers are inserted into 
the inner comer parts as dead spacers, the attaching means 
need not be high, so it is possible to bond the leg connecting 
part 56 and the circumference of the motor case 20 at least 
at part. HoWever, When a mobile phone etc. housing the 
vibration motor is dropped and a shock is given to the 
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6 
vibration motor, since the eccentric Weight 3 is considerably 
heavy, impact stress is liable to occur at the spot Welds 
resulting in easy breakage and therefore the vibration motor 
is liable to detach from the attaching means. 

Therefore, the attaching means is preferably bent from the 
eccentric Weight 3 side of the leg connecting part 56 and 
formed integrally With a collar part to be ?t around a neck 
part of the motor case 20. Since the neck part of the motor 
case 20 is ?t With a collar-like part and supported by the 
attaching means, impact stress Will not concentrate at the 
spot Welds, there Will be resistance to breakage, and the 
impact resistance of the vibration motor 1 Will be greatly 
improved. Of course, it is also possible to provide the 
collar-like part even if there are no spot Welds. 
When the recess of the motor case 20 and an engagement 

part of the end cap are ?t together in the state With the end 
cap press-?t into an opening side of the motor case 20, the 
end cap can be stopped from rotating. Further, When an 
engagement part is formed interposed betWeen the outer 
circumference of said motor case and one of external con 
nection terminals, poor insulation of the motor case 20 and 
external connection terminal can be prevented. 

Further, When the end cap 30 has an insulating part 
interposed betWeen the outer circumference of the motor 
case 20 and the other external connection terminal in the 
state With the end cap press-?t into the opening side of the 
motor case 20, it is possible to prevent poor insulation 
betWeen the motor case 20 and external connection terminal. 
When pressing parts of the end cap 30 are inserted along 

outside bending lines betWeen the legs and the feet of the 
attaching means in the state With the end cap press-?t into 
the opening side of the motor case, the positioning spacers 
and pressing parts grip the attaching means, and motor case 
20 can be positioned, so the attachment becomes tougher. 
When the feet are formed With projections projecting 

further to the eccentric Weight side than the position of the 
center of gravity of the vibration motor itself, the projecting 
pieces have a gripping action, so even if the eccentric Weight 
3 is heavy, the vibration motor 1 can be prevented from 
falling over at the time of placement on the board 5. Further, 
When the legs have engaging projections elastically pressing 
against the thickness faces of the cutaWay space or open 
space of the board 5, if placing the pair of attachment faces 
at one surface of the board 5 at the sides of the cutaWay 
space or the open space, the engaging projections Will enter 
into the cutaWay space or open space and elastically press 
against the thickness faces, so a gripping action Will operate 
and the vibration motor can be prevented from falling over. 
Of course, positional deviation at the time of transport of the 
mounting board etc. can be prevented. Further, the installa 
tion area can be reduced, so the amount of cream solder used 
can also be reduced. 
The present invention enables the mounting board 5 to be 

made thinner and the area occupied on the board 5 to be 
reduced When using a board 5 provided With a cutaWay 
space. Further, if using a board 5 provided With an opening, 
the mounting board 5 can be made further thinner. 

Next, speci?c embodiments of the present invention Will 
be described With reference to the attached draWings. 

First Embodiment 
FIG. 1 is a perspective vieW of a vibration motor accord 

ing to a ?rst embodiment of the present invention and a 
board for mounting the same; FIG. 2 is an exploded per 
spective vieW of the vibration motor; FIG. 3A is a perspec 
tive vieW of the state of the vibration motor mounted on a 
board as seen from the eccentric Weight side, While FIG. 3B 
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is a perspective vieW of the state of the vibration motor 
mounted on a board as seen from the side opposite to the 
eccentric Weight; FIG. 4A is a front vieW of the vibration 
motor, While FIG. 4B is a back vieW of the vibration motor; 
FIG. 5A is a right side vieW of the vibration motor, While 
FIG. 5B is a left side vieW of the vibration motor; FIG. 6A 
is a plane vieW of the vibration motor, While FIG. 6B is a 
bottom vieW of the vibration motor; and FIG. 7 is an 
explanatory vieW of the positional relationship betWeen the 
installation surface and the eccentric Weight in the vibration 
motor. 

The vibration motor 1 of this embodiment is comprised of 
a motor body 2 and an eccentric Weight 3 attached to a motor 
shaft 12 projecting out from the body. The motor body 2 is 
comprised of a rotor 10 (shoWn by a cutaWay vieW in FIG. 
2) in Which an armature 13, a commutator 14, and a 
ring-shaped varistor 15 are ?t, a cylindrical cup-shaped iron 
motor case 20 having a bearing (metal) 22 able to rotatably 
support the motor shaft 12 at its end, an end cap (brush 
cover) 30 made of plastic for supporting a pair of brushes 31 
With open angles 180o inside and closing the opening of the 
motor case 20, a pair of external connection terminals 
(motor terminals) 40 attached to the end face of the end cap 
30 and connecting With the pair of brushes 31, and an 
attachment frame 50 for positioning the vibration motor 1 
itself in a horiZontal prone posture at the board surface. 

The attachment frame 50 is symmetric left-right in cross 
section, is provided With a pair of legs 52 straddling the 
motor case 20 in its thickness direction, and is attached to the 
end cap 30. The bottom ends of the legs 52 are bent outWard 
to form a pair of feet 54 Which straddle the motor shaft 12 
and extend in parallel to it. The feet 54 adjoin the sides of 
the motor case 20 and are at a higher level than the bottom 
of the circumference. The back surfaces of the feet 54 form 
attachment faces S1 and S2 for contact With bonding patterns 
(not shoWn) on the board. The feet 54 have projections 54a 
extending from the legs 52 to the eccentric Weight 3 side. 
The projecting ends of the projections 5411 are positioned 
further to the eccentric Weight 3 side than the center of 
gravity W of the vibration motor 1 itself as shoWn in FIG. 
4B. The leg connecting part 56 of the attachment frame 50 
forms a ?at plate having a recess 56a in Which a male part 
32 of the end cap 30 ?ts in the sliding direction. The end cap 
30 has a positioning spacer 32a projecting out from the end 
32 to be inserted ?lling the space from the back surface of 
the leg connecting part 56 to the circumference surface of 
the motor case 20. 

Here, as shoWn in FIG. 7, the plane S including the back 
surfaces (attachment faces S l and S2) of the pair of feet 54 
is positioned slightly above the level of the motor shaft 12 
(center 0 of rotation), so intersects the circular orbit C of the 
outermost point of the eccentric Weight 3 at tWo points P1 
and P2. Further, the distance h betWeen the center point Q of 
the line L connecting these tWo points (P1 and P2) and the 
point R Where a diametrical line d of the circular orbit C 
passing through this point Q intersects the circular orbit C in 
the normal direction N of the back surfaces (attachment 
faces S1 and S2) is at least the radius r of the circular orbit 
C and not more than the sum of the radius r and the thickness 
of the board 5. 

The end cap 30, as shoWn in FIG. 6B, has a pair of relay 
terminals 33 conductively connected to the brush pair 31 and 
sticking out to the back side. Each external connection 
terminal 40 has the projecting part of a relay terminal 33 and 
a positioning projection 34 of the back side of the end cap 
30 inserted into it. The pair of external connection terminals 
40 are symmetrical left-right in shape. The external connec 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
tion terminals 40 have bent parts 42 sticking outWard from 
the side edges of the end cap 30 and bent toWard the sides 
of the end cap 30. The back surfaces of these bent parts 42 
form electrode faces for connection With poWer feed patterns 
(not shoWn) on the board as supplementary attachment faces 
V1 and V2. Further, the back surfaces of the pair of bent parts 
42 are in the same plane as the plane S in the direction of 
extension of the back surfaces (attachment faces S 1 and S2) 
of the pair of feet 54. 
When mounting such a vibration motor 1 to a board, as 

shoWn in FIG. 1, a board 5 provided With a cutaWay space 
511 of an elongated rectangular shape enabling the motor 
body 2 to sink into it is used. That is, the back surfaces of 
the feet 54 and the bent parts 42 are placed on one surface 
of the board at the patterns (not shoWn) formed at the sides 
of the cutaWay space 511 and ?xed there by solder etc. so that 
the motor body 2 is sunken or suspended in the cutaWay 
space 511 in posture. The eccentric Weight 3 is positioned at 
the outer side from one side edge of the board 5. Therefore, 
the vibration motor 1 mounted not on one surface of the 
board 5, but utiliZing the thickness parts of the board 5, so 
the height by Which the vibration motor 1 projects out from 
one surface of the board 5 can be reduced and the mounting 
board can be made thinner. Further, in the case of tWo 
surface mounting, the effect of reduction in thickness 
becomes further greater. 

It is possible to arrange the eccentric Weight 3 utiliZing the 
space outside the side edge of the board 5 (clearance 
betWeen board side edge and board case etc.), so it is 
possible to reduce the actual area occupied on the board 5 
(area of cutaWay space 5a). Further, a greater siZe of the 
eccentric Weight 3 can also be realiZed. 

In this embodiment, the external connection terminals 40 
have bent parts 42. Their back surfaces also form supple 
mentary attachment faces V1 and V2. In the case of surface 
mounting by re?oW soldering, a bonding force is applied to 
the board 5 even at the side opposite to the eccentric Weight 
3 of the motor body 2, so positional deviation can be 
prevented. 

Further, since the projections 5411 have gripping actions, 
even if the eccentric Weight 3 is heavy, the problem of the 
motor itself ending up falling over to the eccentric Weight 3 
side When placing the vibration motor 1 on the board can be 
prevented. 

Further, since the attachment frame 50 is attached utiliZ 
ing the end cap 30, no special fastener etc. is required. The 
leg connecting part 56 of the attachment frame 50 has a 
recess 5611 into Which the male part 32 of the end cap 30 ?ts 
in the sliding direction. The end cap 30 has a positioning 
spacer 32a for insertion at the space from the back surface 
of the leg connecting part 56 to the circumferential surface 
of the motor case 20. The positioning spacer 3211 enables the 
motor shaft 12 and the legs 54 to be kept in parallel With a 
high precision and can prevent interference betWeen the 
eccentric Weight 3 and the edges of the board 5. 

Further, since the top surface of the leg connecting part 56 
is a ?at surface, the leg connecting part 56 can be picked up 
by a suction pad, so a mechanical mounting operation 
becomes possible. 

Second Embodiment 
FIG. 8 is an exploded perspective vieW of a vibration 

motor according to a second embodiment of the present 
invention, FIG. 9 is a perspective vieW shoWing the vibra 
tion motor and the board mounting the same, and FIG. 10 is 
a partial cross-sectional vieW of the state of engagement of 
an engagement piece of the vibration motor and a thickness 






